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NEW CLAIMS 

Applicant has added six new claims to further define the scope of the claimed invention. 
New claim 23 is a dependent claim adding additional limitations on the input device of 
claim 1. 

New claim 24 is a dependent claim adding the additional limitation that the finger touch 
switch of claim 1 8 is a zero force touch switch. 

New claim 25 is a dependent claim adding the additional limitation that the finger touch 
switch of claim 19 is a zero force touch switch. 

New claims 26-28 focus on the adjustment of the beam of light to accommodate 
variations in finger length as discussed in response to sections 17 & 18. As noted by the 
Examiner in Section 18, no prior art describes the adjustable placement of the beam of light to 
allow adjustments to accommodate variations in finger length. 

All five new claims are supported by the application as originally filed. 

Concluding comments 

Assignee has responded to the detailed Office Action authored by the Examiner by 
modifying and deleting claims in order to expedite allowance of the other claims. Assignee has 
also provided detail to help the Examiner better understand the differences between the art of 
record and many of the pending claims. Assignee asks that the claims as pending after this 
response be allowed to issue. 

Respectfully submitted, 



Daniels Daniels & Verdonik, P.A. 

P.O. Drawer 12218 
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Claims 

I claim: 

l>(amended) An input device for receiving an x-y input from a user's thumb having an 
interphalangeal joint and a thumb tip and input from at least one input actuator on the 
input devibe wherein the input device is adapted to allow a user to use the input device 
while holdine^the input device in the user's hand with the hand supporting said input 
device in an neutral open-grip posture with the thumb held erect [pointing forward at the 
top] and with the thbrnb generally collinear to a forearm on the same arm containing the 
user's thumb such that^umb tip can be placed in contact with an x-v actuator such that 
movement of the thumb ftp provides x-v input while the interphalangeal joint of the 
thumb remains near its neutral predominant! v straightened position without undesirable 
flexural motion of the thumb. 



2. (amended) The input device of claim Nl further comprising a device housing with an input 
sensor to receive input from the user's thuhrt) such that placement of the user's thumb in a 

16 position to provide input causes an interaction Between the user's hand and a positioning means 
[palm fin] portion of the housing that contacts the palm of the user, adapted to interact with the 
length of a user's thumb such that a user with a large h^nd and long thumb grasps a first segment 
of the positioning means [palm fin] and a user with a small hand and short thumb grasps a 

20 second segment of the positioning means [palm fin whereik the height of the palm fin at the 
midpoint of the second segment is less than the height of the paftj fin at the midpoint of the first 
segment]. 
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3. (amended) -An input device adapted for use by a seated user for receiving an x-y input and 
input from at leasKone input actuator on the input device; the input device comprising: 

a) a housing^adapted for use independent of any solid surface beyond the user's hand [to 
4 fit within the hsmd of a user while the user's hand is resting on the user's lap]; 

b) the housing comprising a main body section with a long axis substantially parallel to a 
line in the body of abuser grasping the pointing device running through the fore arm of the 
user to the tip of the user's extended thumb; 

8 c) the housing further comprising a platform for containment of an x-y input device, the 

platform placed to be proteuding outward from and substantially perpendicular to and 
slightly skewed to one side of tiie long axis of the main body section; 
d) the housing having a chamielsfor placement of the user's index finger; 
12 e) the housing having a channel far placement of the user's middle finger; 

f) the channels positioned to place the user's index and middle fingers below and 
substantially orthogonal to the orientat^n of the user's thumb while the user is grasping 
the device; 

16 g) an input actuator being integrally formed Into a recessed portion of at least one of the 

channels: and 

h[g]) an x-y input sensor placed at the end of thk input device* distal to the user's wrist a 
such that the x-y input is provided to the x-y input sensor by [pivotal] movements of the 
20 thumb primarily comprised of circumduction of the thumb's basal joint . 



4. The input device of claim 3 wherein the x-y input is provided by^he thumb tip of the user. 



\ 



cancelled] Tho input devic e- of claim 4 wherein th e x y input device i & curv e d to approximate 
ore of trav e l of the thumb tip of yi e thumb during pivotal travel while a user is gra s pin g-the 
input device ? 



lended) The input device of claim\3 wherein at least one of the input actuators comprises a 



zero force touch switch to receive mouseVbutton inputs . 
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7. The input device of c^im 6 wherein the zero force touch switch detects contact of the user's 
finger. 




IT 



8. The input device of claim dywherein the zero force touch switch detects the interruption of a 
beam of light. 

amended) The input elevice of claim 8 wherein the beam of light travels between an emitter 
d a detector and further comprising an adjustment means for adjusting the placement of the 
[beam of light] emitter and detector pair along a path substantially perpendicular with the finger 
channel to allow adjustment of Xhe activation position of the zero force touch switch to 
accommodate variations in finger lenj 



16 



10. The inpuNtevice Q f claim 9 wherein the placement of the beam of light for a zero force touch 
switch actuated bWhe user's index finger and the placement of the beam of light for a zero force 
touch switch actuatecNav the user's middle finger are both adjusted by a common adjustment 
means for adjusting the plab^nent of the beams of light 




1 1 . The input device of claim 8 wnferein the placement of the beam of light can be adjusted to 
accommodate a range of finger lengths vfesHiput to an adjustment screw. - 

2. (amended) Tnfe^nput device of claim [3] 4 wherein the x-y input from the user's thumb tip is 
provided to a touchpa< 



24 13. (amended) The input device o^claim 12 wherein the touchpad may be tilted through use of at 
least one fa] tilt adjustment screw. 




14. The input device o^claim 3 wherein the x-y input from the user's thumb is provided to a 
ckball. 



ended) The input devic^sof claim [3] 4 wherein the device senses the thumb tip at a 
imeter input position and communicates to software the user's request for x-y movement of 
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the object image un^er software control until the user's thumb tip ceases to be detected at the 
perimeter position. 




8 



12 



16. (amended) The inputMevice of claim 4£15] wherein the x-y input from the user's thumb tie is 
provided to a touchpad and a set of [the] perimeter input positions] commands £of the touchpad] 
are actuated by pressing tactile cursor movement buttons adjacent to the touchnad rso as to reduce 
accidental input of a perimeter input command]. 

17. (amended) An input device for a computer comprising an x-y input sensor positioned 
relevant {related] to the locations W the housing intended for the user's thumb and fingers such 
that the user can provide[s] x-y\input with the thumb tip by [pivotal] movement of the 
substantially straightened thumb without substantial flexing of the most distal joint in the user's 
thumb. 



16 



20 



24 



18. (amended) The input device of claimu7 further comprising: 

a) a scroltmode select touch switch positioned to be actuated by a movement of the 
thumb; 

b) a [zero force] finger touch switch\positioned at the bottom of a channel intended to 
receive and support the index finger of the user such that the movement of the index 
finger tip of a supported channeled ind^c finger actuates the [zero force] touch switch; 
and 

c) control circuitry to interpret the input from the scroll -mode select touch switch and the 
[zero force] finger touch switch in the irtdex finger channel wherein the circuitry 
interprets the activation of the [zero force] finger touch switch after the onset of a 
maintained activation of the scroll -mode selectttouch switch as a request for continued 
scrolling of a displayed image on the computer's image display for as long as both the 
scroll -mode select touch switch and the [zero force\ finger touch switch are activated. 



28 
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19, (amended) The input device of claim 17 further comprising: 

a) a scroll-mode select touch switch positioned to be actuated by a movement of the thumb 
to toggletfce operation of the x-y input sensor from a first mode to a second mode; 

b) a [zero fbrce] finger touch switch positioned at the bottom of a channel intended to 
receive and support the index finger of the user such that the movement of the index finger 
tip of a supported dialled index finger actuates the [zero force] finger touch switch; and 

c) control circuitry to interpret the input from the scroll- mode select touch switch and the 
[zero force] finger touch swrtqh in the index finger channel wherein the circuitry interprets 
the activation of the [zero force] 2mgS touch switch after the scrol l-mode select touch switch 
has been used as a request to toggle ti\e operation of the x-y input sensor from a first mode to 
a second mode as a request for continued scrolling of a displayed image on the computer's 
image display for as long as the [zero force Pfinger touch switch is activated. 



20, (amended) An input device with a zero force touch swudi comprising [:] 
16 a conductive capacitive sensing plate located in the bottomNpf a channel contoured to receive 

a user's finger, [a) a light beam traveling from a light sourbe to a light sensor across a 
channel, the light source connected to circuitry to detect the presehqe of an object breaking 
the light beam in the channel; and 
20 b) a means for moving the position of the light beam in the channel.] 



24 



28 



21. (cancelled) The input dovioo of claim 20 whor e in th e light sourc e and light - sensor-mov e 
within a housing in rosponaoto input transmitt e d from out s ide - ftt c hou s ing. 

22. (cancelled) The input device of oktinfr - 20 further comprising a s e cond zero forc e touch switch 
with a second light beam traveling from^a s e cond light source to a second light - sensor - across a 
s e cond chann e l, wh e r e in a single input trahepxittcd from outsido tho housing moves tho light 



gourcc and Ujfot - s e nsorwithin th e housing and oil 
th e s e cond light s ensor within the housing. 



[tonoously movos tho sooond light source and 
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23. (new) \The input device of claim 1 further comprising a device housing consisting of a grip- 
like main body section that is elongated with a curved lower surface that is contoured and 

artially channeled to accommodate a set of fingers including an index finger from the hand 
containing the list's thumb while the fingers are in a curved position and wherein the x-y 
actuator is located aMhe distal end of the main body section in proximity to the index finger, and 
the x-y actuator is facikg the user's wrist when the input device is held by the user to receive x-y 
input from the user's thvunb tip. 

24. (new) The input device \^f claim 18 wherein the finger touch switch is a zero force touch 
switch. 



25. (new) The input device of claim 19 wherein the finger touch switch is a zero force touch 
switch. 



26. (new) An input device for receiving^input from at least one input actuator on the input 
1 6 device; the input device comprising: 

a) a housing having a channel adaptecfoo receive placement of a user's finger; 

b) an input actuator being integrally formed into a recessed portion the channel, wherein 
the input actuator detects the interruptioi\of a beam of light between an emitter and a 

20 detector; and 

c) an adjustment means for adjusting the placement of the emitter and detector pair along 
a path substantially perpendicular with the finger channel to allow adjustment of the 
activation position of the input actuator to accommodate variations in finger length. 

24 

27 (new) The input device of claim 26 wherein the channel i\adapted to receive the user's index 
finger and further comprising: 

d) a second channel in the housing adapted to receive the Viser's middle finger; and 
28 e) a second input actuator being integrally formed into k recessed portion the second 

channel, wherein the second input actuator detects the interruption^ of a second beam of light 
between a second emitter and a second detector, 
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wherein the adjustment meansyor adjusting the placement of the emitter and detector pair along 
a path substantially peipendicuW with the finger channel to allow adjustment of the activation 
position of the input actuator to accommodate variations in index finger length also adjusts the 
placement of the second emitter ahd the second detector along a path substantially perpendicular 
with the second finger channel to allow adjustment of the activation position of the second input 
actuator to accommodate variations m middle finger length. 



8 28 (new) The input device of claim £6 wherein the placement of the beam of light can be 
adjusted to accommodate a range of fingpr lengths via input to an adjustment screw. 



Received from < 919 544 5920 > at 3/14/03 11:21:52 AM [Eastern Standard Time] 



Mar 14 03 11:33a 919-544-5920 

Clean Claims for U.S. Patent Application Serial No. 09/825,107; Page I of 5 



8 



12 



16 



20 



24 



28 



Claims 

I claim: 

1 . An inp\rt device for receiving an x-y input from a user's thumb having an interphalangeal 
joint and a thumVtip and input from at least one input actuator on the input device wherein the 
input device is adapted to allow a user to use the input device while holding the input device in 
the user's hand with me hand supporting said input device in an neutral open-grip posture with 
the thumb held erect and with the thumb generally collinear to a forearm on the same arm 
containing the user's thumb such that thumb tip can be placed in contact with an x-y actuator 
such that movement of the tftumb tip provides x-y input while the interphalangeal joint of the 
thumb remains near its neutral, predominantly straightened position without undesirable flexural 
motion of the thumb. 



2. The input device of claim 1 further comprising a device housing with an input sensor to 
receive input from the user's thumb suck that placement of the user's thumb in a position to 
provide input causes an interaction between\the user's hand and a positioning means portion of 
the housing that contacts the palm of the user adapted to interact with the length of a user's 
thumb such that a user with a large hand and lonjk thumb grasps a first segment of the positioning 
means and a user with a small hand and short thumb grasps a second segment of the positioning 



means. 



3. An input device adapted for use by a seated us&r for receiving an x-y input and input 
from at least one input actuator on the input device; the input device comprising: 

a) a housing adapted for use independent of any solioNsurface beyond the user's hand; 

b) the housing comprising a main body section with a ibng axis substantially parallel to a 
line in the body of a user grasping the pointing device running through the forearm of the 
user to the tip of the user's extended thumb; 

c) the housing further comprising a platform for containmeik of an x-y input device, the 
platform placed to be protruding outward from and substantially perpendicular to and 
slightly skewed to one side of the long axis of the main body section; 

d) the housing having a channel for placement of the user's index linger; 
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e) the housing having a channel for placement of the user's middle finger, 

f) the channels positioned to place the user's index and middle fingers below and 
substantially orthdgonal to the orientation of the user's thumb while the user is grasping 

4 the device; \ 

g) an input actuator bding integrally formed into a recessed portion of at least one of the 
channels; and \ 

h) an x-y input sensor placed at the end of the input device, distal to the user's wrist, such 
8 that the x-y input is provided to the x-y input sensor by movements of the thumb 

primarily comprised of circumduction of the thumb's basal joint. 

4. The input device of claim 3 whereih the x-y input is provided by the thumb tip of the user. 
12 \ 

6. The input device of claim 3 wherein at least one of the input actuators comprises a zero 
force touch switch to receive mouse-button inputs. 

16 7. The input device of claim 6 wherein the zVo force touch switch detects contact of the 
user's finger. \ 

8. The input device of claim 6 wherein the zero force touch switch detects the interruption 
20 of a beam of light \ 

9. The input device of claim 8 wherein the beam of lignl travels between an emitter and a 
detector and further comprising an adjustment means for adjusting the placement of emitter and 

24 detector pair along a path substantially perpendicular with the fingter channel to allow adjustment 
of the activation position of the zero force touch switch to accommodate variations in finger 
length. \ 

28 10. The input device of claim 9 wherein the placement of the beam o\light for a zero force 
touch switch actuated by the user's index finger and the placement of the beam of light for a zero 
force touch switch actuated by the user's middle finger are both adjusted by a common 
adjustment means for adjusting the placement of the beams of light. \ 
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1 1 . This input device of claim 8 wherein the placement of the beam of light can be adjusted to 
accommodate a range of finger lengths via input to an adjustment screw. 

4 1 2. The inpurdevice of claim 4 wherein the x-y input from the user's thumb tip is provided to 
a touchpad. \ 

13. The input device, of claim 12 wherein the touchpad may be tilted through use of at least 
8 one tilt adjustment screwA 

14. The input device of elkm 3 wherein the x-y input from the user's thumb is provided to a 
track ball. \ 

12 \ 

15. The input device of claim 4 wherein the device senses the thumb tip at a perimeter input 
position and communicates to software the user's request for x-y movement of the object image 
under software control until the user's thtunb tip ceases to be detected at the perimeter position. 

16 \ 

16. The input device of claim 4 wherein Ihe x-y input from the user's thumb tip is provided to 
a touchpad and a set of perimeter input positioii commands are actuated by pressing tactile cursor 
movement buttons adjacent to the touchpad. \ 

20 \ 

17. An input device for a computer comprising an x-y input sensor positioned relevant to the 
locations on the housing intended for the user's thumoyand fingers such that the user can provide 
x-y input with the thumb tip by movement of the substantially straightened thumb without 

24 substantial flexing of the most distal joint in the user' s thumb* 

1 8. The input device of claim 1 7 further comprising: \ 

a) a scroll-mode select touch switch positioned to bet actuated by a movement of the 
28 thumb; \ 

b) a finger touch switch positioned at the bottom of a cHannel intended to receive and 
support the index finger of the user such that the movement of the index finger tip of a 
supported channeled index finger actuates the touch switch; ana 
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c) ^control circuitry to interpret the input from the scroll-mode select touch switch and the 
fingeY touch switch in the index finger channel wherein the circuitry interprets the 
activation of the finger touch switch after the onset of a maintained activation of the 
4 scroll-modte select touch switch as a request for continued scrolling of a displayed image 

on the computer's image display for as long as both the scroll-mode select touch switch 
and the finger touch switch are activated. 

8 19. The input device of daim 1 7 further comprising: 

a) a scroll-mode select touch switch positioned to be actuated by a movement of the 
thumb to toggle the operation of the x-y input sensor from a first mode to a second mode; 

b) a finger touch switch positioned at die bottom of a channel intended to receive and 
12 support the index finger of tne user such that the movement of the index finger tip of a 

c) control circuitry to interpret thai input from the scroll-mode select touch switch and the 
finger touch switch in the index ^finger channel wherein the circuitry interprets the 

16 activation of the finger touch switch\rfter the scroll-mode select touch switch has been 

used as a request to toggle the operation of the x-y input sensor from a first mode to a 
second mode as a request for continued scrolling of a displayed image on the computer's 
image display for as long as the finger toucnSswitch is activated. 
20 \ 

20. An input device with a zero force touch switch comprising a conductive capacitive 
sensing plate located in the bottom of a channel contoureAto receive a user's finger. 

24 23. The input device of claim 1 further comprising a device housing consisting of a grip-like 
main body section that is elongated with a curved lower surface that is contoured and partially 
channeled to accommodate a set of fingers including an index finger from the hand containing 
the user's thumb while the fingers are in a curved position ana wherein the x-y actuator is 

28 located at the distal end of the main body section in proximity to me index finger, and the x-y 
actuator is facing the user's wrist when the input device is held by we user to receive x-y input 
from the user's thumb tip. \ 
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24. \ The input device of claim 18 wherein the finger touch switch is a zero force touch switch. 

25. The input device of claim 19 wherein the finger touch switch is a zero force touch switch. 
4 \ 

26. An input device for receiving input from at least one input actuator on the input device; 
the input device comprising: 

a) a housingiiaving a channel adapted to receive placement of a user's finger; 
8 b) an input acniator being integrally formed into a recessed portion the channel, wherein 

the input actuator detects the interruption of a beam of light between an emitter and a 
detector; and \ 

c) an adjustment mea&s for adjusting the placement of the emitter and detector pair along 
12 a path substantially perpendicular with the finger channel to allow adjustment of the 

activation position of the input actuator to accommodate variations in finger length. 

27. The input device of claim 26Swherein the channel is adapted to receive the user's index 
16 finger and further comprising: \ 

d) a second channel in the housing^adapted to receive the user's middle finger; and 

e) a second input actuator being integrally formed into a recessed portion the second 
channel, wherein the second input actuator detects the interruption of a second beam of 

20 light between a second emitter and a second detector; 

wherein the adjustment means for adjusting the placement of the emitter and detector pair along 
a path substantially perpendicular with the finger channel to allow adjustment of the activation 
position of the input actuator to accommodate variations in index finger length also adjusts the 

24 placement of the second emitter and the second detectonalong a path substantially perpendicular 
with the second finger channel to allow adjustment of the\ctivation position of the second input 
actuator to accommodate variations in middle finger length. \ 

28 28. The input device of claim 26 wherein the placement of mfcbeam of light can be adjusted 
to accommodate a range of finger lengths via input to an adj ustmenrvscrew . 
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